The structure of annelid and mollusc hemoglobins.
The polypeptide chain composition and the chemical properties of several annelid hemoglobins and chlorocruorins are presented. In agreement with earlier studies on the hemoglobin from Arenicola cristata (Waxman, L. (1971) J. Biol. Chem. 246, 7318-7327), nearly all of the pigments which have been examined consist of one or more different disulfide-linked polypeptide chains of 13,000 to 16,000 daltons, and the heme-protein stoichiometry suggests that more than one polypeptide is associated with each heme. Except for the prosthetic group, there is no outstanding chemical difference between the chlorocruorins and the hemoglobins, nor is ther any apparent differnce between those hemoglobins which show cooperative oxygen binding properties and those which do not. The results suggest that all these hemoglobins have similar structures. On the other hand, the polypeptide chains of mollusc hemoglobins have molecular weights of greater than 220,000. Each polypeptide binds many heme groups. Thus, annelids use small polypeptide chains while molluscs use giant polypeptides to carry O2.